Background: Physiotherapists and general practitioners (GPs) both act as primary assessors for patients with musculoskeletal disorders in primary care. Previous studies have shown that initial triaging to physiotherapists at primary healthcare centres has advantages regarding efficiency in the work environment and utilization of healthcare. In this study, we aimed primarily to determine whether triaging to physiotherapists affects the progression of health aspects over time differently than traditional management with initial GP assessment. The secondary aim was to determine whether triaging to physiotherapists affects patients' attitudes of responsibility for musculoskeletal disorders. Methods: This was a pragmatic trial where both recruitment and treatment strategies were determined by clinical, not study-related parameters, and was initiated at three primary care centres in Sweden. Working-age patients of both sexes seeking primary care for musculoskeletal disorders and nurse assessed as suitable for triaging to physiotherapists were randomized to initial consultations with either physiotherapists or GPs. They received self-assessment questionnaires before the initial consultation and were followed up at 2, 12, 26 and 52 weeks with the same questionnaires. Outcome measures were current and mean (3 months) pain intensities, functional disability, risk for developing chronic musculoskeletal pain, health-related quality of life and attitudes of responsibility for musculoskeletal conditions. Trends over time were analysed with a regression model for repeated measurements. Results: The physiotherapist-triaged group showed significant improvement for healthrelated quality of life at 26 weeks and showed consistent but nonsignificant tendencies to greater reductions of current pain, mean pain in the latest 3 months, functional disability and risk for developing chronic pain compared with traditional management. The triage model did not consistently affect patients' attitudes of responsibility for musculoskeletal disorders. Conclusions: Triaging to physiotherapists for primary assessment in primary care leads to at least as positive health effects as primary assessment by GPs and can be recommended as an alternative management pathway for patients with musculoskeletal disorders. ClinicalTrials.gov identifier: NCT148611.
Introduction
Worldwide, the prevalence of musculoskeletal disorders (MSDs) has been steadily increasing for many years, leading to an approximate 20% increase in years lived with disability from 2006 to 2016. 1 MSDs seen in primary care include a wide range of conditions and account for 14-17% of primary care consultations. 2, 3 While self-management may suffice for some disorders, others require treatment and some develop over time into chronic conditions which impede daily activities and reduce quality of life in the long term. 4 Standard management in primary care traditionally involves primary assessment by general practitioners (GPs). Physiotherapists also see this group of patients, either as primary assessors or after referrals from physicians. 5 Primary care in Sweden is generally provided at primary healthcare centres (PHCCs) with several practising GPs and other healthcare professionals. Patients are usually required to register themselves at a PHCC that will assume responsibility for providing first-line medical care which does not require emergency services or hospital resources. Rehabilitation services are organized and financed separately and are often located at separate premises from the PHCCs. There is no need for physician referrals to see physiotherapists in Sweden and referrals do not affect treatment costs. Sweden differs, in this way, from many countries where access to physiotherapists is limited by healthcare regulations or by financial incentives and barriers. However, even in Sweden, patients frequently turn to their PHCC first for all medical issues, even when they could easily consult a physiotherapist directly for certain types of health problems. 3 In attempts to improve the management of MSDs in primary care, efforts have been made to include physiotherapists as early as possible in the care of these patients. 6, 7 Several Swedish PHCCs have implemented a triage model in which nurses screen all patients seeking care using a specially developed handbook which guides them in their decision making. 6 Those seeking help for musculoskeletal conditions and showing no obvious symptoms of serious disease or injury are, whenever possible, booked directly to a physiotherapist for initial consultation. The model also provides opportunity for the physiotherapists to contact a GP after the initial consultation if the patient is in need of medical services.
Nurses, physiotherapists and GPs all screen for 'red flag' symptoms which may indicate serious illness or risk for chronicity. [8] [9] [10] While GPs have greater competence regarding the treatment of serious illness, it is possible that physiotherapeutic focus on regaining musculoskeletal function and learning how to handle musculoskeletal conditions independently may be better suited to many of the conditions seen in primary care. Physiotherapist competence in managing musculoskeletal disorders has been demonstrated earlier. 11, 12 If nurses can successfully identify those patients who are in greater need of physiotherapeutic treatment than GP treatment, then savings in terms of patient suffering and waiting times for treatment may be made by enabling patients to receive appropriate care without unnecessary delays.
The triage model has been shown to have several advantages, such as increased efficiency in the work environment at PHCCs and reduced utilization of GP visits and services over time. 6, 13 Other models for musculoskeletal triage in Sweden, Canada, Australia, the United States and the United Kingdom have also shown positive results for early physiotherapeutic involvement but studies have been predominantly nonrandomized and have focused on aspects such as selection accuracy, waiting times or personnel and patient satisfaction. 14, 15 In a cohort study, Goodwin and Hendrick found health improvements for patients with MSD who chose physiotherapist over GP as first-line contact. 16 The effects of direct triaging to physiotherapists on patients' health and function have not, to our knowledge, been studied previously with randomised methodology.
Research concerning early initiation of physiotherapy has concentrated on low back pain, with early treatment showing advantages over later onset. 17 If appropriate physiotherapeutic treatment is introduced initially, and immediately when patients seek help for all musculoskeletal conditions at PHCCs, perhaps health benefits may be further increased.
The nature of MSDs varies widely but most lead to pain, impaired function, lower quality of life and, in many cases, to an increased risk for developing chronic conditions. [18] [19] [20] It is possible that the progression of these aspects over time may be affected by the quality and content of initial management by healthcare.
Physiotherapeutic treatment of MSD is generally oriented to regaining function. Specific advice and assistance on lifestyle, ergonomics and exercise can be combined with manual treatment and nonpharmaceutical pain alleviation techniques. [21] [22] [23] On the other hand, GPs also give advice in their management of MSDs, and may, in addition, prescribe medication, make referrals for radiological examinations to secondary-care specialists and other professions, and, when necessary, provide sick-leave notes. 10 While all or some of these latter actions may be necessary, they do not require the patient to actively address their disorder in the way physiotherapeutic instructions or exercise may do. It is possible that initial contact with a physiotherapist may increase the focus on other aspects of the health conditions and encourage patients to take more responsibility for their musculoskeletal health.
Pragmatic trials are used to determine the effectiveness of treatments in routine clinical practice. They require the studied population to be as representative as possible and outcome measures to cover a full range of possible health gains and aim to facilitate informed treatment/management choices. 24 The primary aim of the study was to use pragmatic randomized methodology to determine whether direct triaging of patients with musculoskeletal disorders to physiotherapists in primary care affects the health outcomes pain, disability, health-related quality of life (HRQoL) and risk for developing chronic conditions differently than traditional management with initial assessment by GPs. The secondary aim was to determine whether triaging to physiotherapists affects patients' attitudes of responsibility for musculoskeletal disorders differently than traditional management.
Methods

Design and participants
A randomized controlled trial was organized at three PHCCs in Gothenburg, Sweden, where the triage model 6 was well established and physiotherapists integrated into normal practice. The data analyst was blinded to group identification until the preliminary analyses were completed.
One PHCC was situated in an area with low socioeconomic conditions where many of the registered patients were recent immigrants with limited command of either Swedish or English; the second in a more affluent area with primarily Swedishborn-registered patients; and the third in an area with a greater mix of backgrounds and socioeconomic levels. This mix is representative of the urban Swedish population. All triage nurses at the PHCCs were informed of the study and invited to participate in the recruiting process. The managers endorsed the study and encouraged the nurses to participate. The nurses' role was to recruit participants from those patients whom they normally triaged directly to physiotherapists.
Inclusion criteria: working-age patients, 16-67 years of age, of both sexes seeking help for musculoskeletal conditions at the participating PHCCs who could speak sufficient Swedish or English to complete the questionnaires were included in the study. Exclusion criteria: patients requiring home visits, who primarily needed medical aids, or who had ongoing treatment for the current musculoskeletal disorder with relevant healthcare visits during the preceding month were excluded, as were those seeking help for chronic conditions with unchanged symptoms the latest 3 months and who had already tried physiotherapeutic treatment for the same condition. Sampling was consecutive but was dependent on individual assessment by the triage nurse.
The study was approved by the regional ethical review board in Gothenburg (DNR 358-14). All participants provided informed written consent.
Intervention
Randomization was prepared in advance by the project leader using a computer-generated sequence in blocks of 10 and sealed opaque envelopes. After giving informed written consent, participants were randomized by a nurse to a first visit with either a physiotherapist or a GP [treatment as usual (TAU)] and received questionnaires to be filled in before the visit. Besides the outcomes listed below, participants were asked about comorbidities and completed the Hospital Anxiety and Depression Scale. 25 The participants were instructed not to divulge to the caregiver that they were participating in the study. The study protocol did not dictate the treatment each patient received. It only determined which profession would make the first assessment. The participants were followed for 1 year from their first visit and received follow-up questionnaires at 2, 12, 26 and 52 weeks in order to discern both short-term and long-term effects. 4 journals.sagepub.com/home/tab
Outcome measures
Primary outcomes Concerning the first aim of the study, several outcomes were examined. With regards to pain, both current pain and mean pain during the latest 3 months were measured using 11-point numeric pain rating scales, with 10 indicating unbearable pain and 0 indicating no pain. 26 The Disability Rating Index (DRI) measured functional disability for 12 different daily activities each on a 100 mm line where the participant marks the difficulty level between the endpoints `no difficulty' and `cannot perform'. 27 Higher values indicate higher levels of disability. Linear regression analyses for repeated measurements were used to study the results using a marginal model with unstructured covariance matrix for residuals. Possible confounders (age, sex, comorbidities, depression, Swedish origin) were tested individually. Those with a statistical significance of p > 0.25 and which had <15% effect on the predicted values were excluded from the regression. This method takes into account that repeated measurements on each participant will be dependent on the individual's baseline value. It adjusts for the effect of confounders and corrects for missing values within a group when estimating differences between groups.
Results
Recruitment to the study was ended early when impending organizational changes at the participating clinics created difficulties with continuing to follow the study protocol. Fifty-five participants were included in the study and randomized to a visit for initial assessment and treatment with a physiotherapist or to TAU (Figure 1 ). Table 1 shows the descriptive statistics for the participants at baseline. There were no statistically significant differences between groups for any of the possible confounders or for any of the measured outcome variables. The distribution of musculoskeletal conditions was similar in the two groups. The triage visits for both groups were all made within 0-3 working days from time of the nurse screening. During the recruitment period (2014-2016), eight different physiotherapists worked at the participating clinics. The exact number of GPs active at the clinics during the study period is unknown but was several times higher.
Many patients who agreed to participate in the study failed to send back all or some of the participation. A few missed one or more follow ups but then participated once again. An analysis of the missing values indicated a missing-at-random (MAR) pattern with a significant effect of age in the physiotherapist group. Younger participants who had been triaged to physiotherapists failed to send in their follow-up questionnaires to a greater extent than older participants. There was no significant age effect in the TAU group. All randomized participants who received the allocated intervention were included in the statistical analysis according to intention to treat with the statistical model compensating for internal missing values. No adverse events were reported. Health effects: at 12 weeks, there were no significant differences between groups but tendencies to positive effects for all variables were noted for the physiotherapist group (Table 2) . Over the year-long follow up, the regression analyses showed greater positive effect for the physiotherapist group on several health outcomes in comparison with TAU, with HRQoL reaching statistical significance (p = 0.014) and functional disability, near significance (p = 0.098). Current pain (p = 0.831) and mean pain (p = 0.168) were slightly, but consequently, lower for the physiotherapist group. Risk for chronicity was somewhat lower in the physiotherapist group at 6 months (p = 0.288) but this difference disappeared at 1 year. Both groups decreased their risk level from medium to low over the year. HRQoL-VAS varied over time between groups. See Figure 2 for adjusted data over time and supplementary data for regression details.
Attitudes of responsibility for musculoskeletal disorders: At 12 weeks, the RMP subscale showed significantly less externalization in the physiotherapist group (Table 2) . Over the year-long follow up, the regression analyses showed significantly less externalization for RMP in the physiotherapist group compared with TAU (p = 0.025), a tendency for the physiotherapist group to express more externalization towards employers (p = 0.322) and at 3 months, increased externalization in relation to own responsibility (p = 0.505). See Figure 3 for adjusted data over time and supplementary data for regression details.
Discussion
This study examined the effects of randomizing nurse-assessed patients with musculoskeletal disorders to physiotherapists in primary care for initial consultation and compared with traditional management. In spite of difficulties in the recruiting process and considerable loss to follow up, consistent differences between groups regarding health outcomes which favour triaging to physiotherapists could be discerned. 
Treatment effects
Design of the triage model focused on immediate physiotherapeutic examination and treatment of MSDs with recent debut or recent flare up. 6 More involved and long-term rehabilitation could be handled more appropriately externally at larger rehabilitation clinics. This focus explains the relatively low mean age of the participants and, perhaps, helps explain the large dropout after inclusion. Many patients sought help for minor pain and injuries with good prognosis for recovery. Reassuring advice on how to handle the situation was, in some cases, all that was needed. When physiotherapists are not included as standard primary care personnel, it is possible that this group of patients may be left to self-management. In certain cases, however, minor pain and injuries can develop into long-term conditions if not handled optimally. 37 Risk assessment tools such as ÖMPSQ or the STarT Back tool may help clinicians to steer patients along appropriate management pathways. 38, 39 Many studies have indicated that early contact with physiotherapists can lead to more favourable clinical outcomes, but there is a lack of studies aimed at assessment by physiotherapists before or instead of GP assessment. 40, 41 This study indicates that early contact with both GPs and physiotherapists can reduce the risk for patients developing chronic conditions with subsequent need for more comprehensive medical treatment. As the effects of physiotherapist treatment were at least as good as TAU, it is clearly feasible to impose management modifications which can free medical competence for other patient groups. It is important to take care of even the group of patients with short-term or lowintensive musculoskeletal conditions to prevent development of chronic disorders. Physiotherapeutic treatment of musculoskeletal conditions seen in primary care has a strong focus on reduction of functional disability. GPs are, generally, not as involved in specific treatment of disability but will often refer to physiotherapists when this type of problem occurs. 42, 43 Initiating active focus on disability immediately seems to lead to an advantageous clinical course.
Many patients seeking help for acute musculoskeletal pain may feel that they are in need of pain medication during the acute phase. A major difference between physiotherapist and GP management strategies is the possibility for the GPs to prescribe medication when they deem it necessary. There were several different physiotherapists receiving patients in the study, each with their own experience level and skill set. However, the results clearly show that pain levels decreased immediately and to the same level for both the intervention and control groups during the first 2 weeks, with further comparative reductions for the physiotherapist group during the subsequent months. This may, in part, be due to the natural course for MSDs with recent debut. Some studies recommend physiotherapist involvement first when the acute phase changes to subacute because of the frequent need for pain medication. 42 However, it would seem that physiotherapeutic strategies have comparable effects with GP strategies on pain in the initial stages of treatment of MSDs.
HRQoL is an important aspect regarding musculoskeletal health. Musculoskeletal conditions are often recurring in nature and, therefore, it is not always a question of being 'cured' so much as learning how to handle and live with certain conditions. 37, 44 A patient who has learned how to keep musculoskeletal pain under control may have increased HRQoL in spite of continued pain or pain episodes. Patient education is an integral component of physiotherapy treatment for MSDs and has been shown to have good effect on pain management and on lifestyle modifications. 23, 45, 46 Goodwin and Hendrick's study comparing firstline physiotherapy to GP-initiated treatment also found that HRQoL increased in the physiotherapy group. 16 While most of the differences between groups were nonsignificant, the health-based outcomes showed common tendencies with HRQoL, functional disability, pain, and risk for developing chronic pain all showing better or slightly better values for the physiotherapist group. So, while it cannot be irrevocably concluded that initial treatment by physiotherapists is better for all patients with musculoskeletal disorders than medical advice and treatment by a GP, there is nothing to indicate that this triage model for managing patients with musculoskeletal disorders in primary care is, in any way, detrimental to the patients' health or worse than standard care. Only positive effects were notable and no adverse events regarding the triaging process were reported. This is congruent with previous studies in this area. 7, 16 The secondary aim of the study concerned patients' attitudes of responsibility for MSDs. It is known that persons with MSDs acknowledge both own responsibility for their state of health and view external forces/events as having impact. 44, 47 If treatment based on medication is offered first, patients may learn that it is necessary to take medication to solve musculoskeletal health problems. If treatment based on exercise and condition-specific advice is presented first, patients may learn to handle their musculoskeletal conditions more independently. The differences between groups based on ARM are mostly nonsignificant and, unlike the health-based outcomes, they do not show common tendencies and are, therefore, more difficult to interpret. The differences between groups at 3 months were not maintained over time. A larger study population may be necessary to properly understand the effects of triaging on patient attitudes.
Nurse assessments formed the basis of the triage model. Nurse ability to triage efficiently has been demonstrated earlier in primary care, 6 as has their ability to use professional judgement in combination with structured guidelines in order to plan relevant care for each patient. 8 Most of the patients in the physiotherapist group were shown to have better health outcomes over time, which supports the conclusion that nurses have the competence to discern between appropriate and inappropriate patients for direct triaging to physiotherapists.
Methodological considerations
A strength of the study is the pragmatic design, making the intervention easy to implement in the clinical environment. Inclusion and exclusion criteria were formulated based on the characteristics of the patient groups which were commonly triaged to physiotherapists at the clinics, aiming to make it as easy as possible for the nurses to understand and follow the study protocol and to facilitate future implementation. Results of research studies with carefully controlled and limiting parameters are not always directly applicable to clinical environments and even studies showing clear positive effects of an intervention often have trouble leading to clinical implementation. 48, 49 Another strength is that the caregivers in the study were unaware of which patients were study participants. True blinding of patient or caregiver was not possible, as the intervention involved direct personal contact. All caregivers, with the exception of temporary personnel, were aware that the study was in progress but were simply unaware of when one of their patients was a study participant and were, at all times, to continue with TAU.
A weakness of the study is the low number of participants. It was difficult to motivate the nurses to recruit participants. A large majority of patients who were triaged to physiotherapists during the 2-year recruitment period were never asked to participate. An analysis of the barriers affecting the recruitment process led to three major issues: difficulty understanding the research protocol; time constraints; and unwillingness to risk being obliged to give visiting times to GPs, which were in high demand, to patients suitable for triaging to physiotherapists. Similar barriers have been found in earlier studies. 50 Feedback, incentives and expressed appreciation were used to encourage continued recruitment of participants over a 2-year period. 51, 52 Planned organizational changes in the region made it unlikely that it would be possible to continue to have physiotherapists located at the participating clinics and so recruitment was discontinued early. Those already enrolled in the study were followed for the remainder of each participant's individual year. There remains a need for larger studies to further explore this area.
Of those participants who were recruited, many failed to complete their follow ups. There was a substantial dropout directly after inclusion in both groups. The analysis of missing values indicated that younger people in the physiotherapist group failed to respond to follow up to a higher degree than in the TAU group. There were no differences between groups in dropouts regarding other potential confounders. One way of interpreting this is that those who recovered completely in a short period of time subsequently lost interest in answering questions about their health conditions or did not know how to answer the questions when they no longer had a problem. In the few cases where a reason was given for dropping out, this was one of the reasons expressed. Perhaps younger people recovered more quickly in the physiotherapist group than with TAU. If this is so, the results would underestimate the positive effects of triaging to physiotherapists. It would be relevant to attempt to reduce dropout by repeating the study with increased information and support to participating triage nurses, as well as with research-trained personnel taking responsibility for informing and following up participants after the initial clinical assessment by the triage nurse.
Conclusion
The results of this pragmatic study support using physiotherapists for initial assessment of patients with MSD in primary care and indicate that nurses have the necessary competence to discern which patients are appropriate for triaging to physiotherapists. Triaging to physiotherapists for primary assessment in primary care seems to lead to at least as positive health effects as primary assessment by GPs and can be recommended as an alternative management pathway for patients with MSDs.
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